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Sector 19 Beam Position Sector 19 Beam Position 
MonitorMonitor

Developed byDeveloped by
R. W. R. W. AlkireAlkire, Gerd Rosenbaum and , Gerd Rosenbaum and GwyndafGwyndaf EvansEvans

J. Synchrotron J. Synchrotron RadRad. (2000) 7, 61. (2000) 7, 61--68. 68. 

BPM Design ParametersBPM Design Parameters

nn Large opening ~10 x 10mmLarge opening ~10 x 10mm
nn Monochromatic 6Monochromatic 6--20keV energy range 20keV energy range 
nn Fast readoutFast readout
nn Vacuum compatibleVacuum compatible
nn CenterCenter--ofof--mass detectionmass detection
nn High position sensitivityHigh position sensitivity
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19ID End19ID End--Station SchematicStation Schematic

Typical Device ConstructionTypical Device Construction

nn 10mm x 10mm opening10mm x 10mm opening
nn Four 1cm x 1cm diodes on pc cardFour 1cm x 1cm diodes on pc card
nn 0.5µm thick metal foil 0.5µm thick metal foil ---- Cr or Ti typicalCr or Ti typical
nn Diodes 1cm Diodes 1cm upstreamupstream of foilof foil
nn Foil surface smooth, preFoil surface smooth, pre--mounted to mounted to 

holderholder
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BPM on Translation StageBPM on Translation Stage

Translation Stages

Air path for evacuation 11mm internal diameter 

Foil Holder 0.5µm thick metal 
foil on ss washer
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Vertical Calibration Cr foilVertical Calibration Cr foil
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Ti Vertical Dif/Sum Ti Vertical Dif/Sum vsvs Tune 8keVTune 8keV
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Beam Overfilling MirrorBeam Overfilling Mirror
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Horizontal Position Horizontal Position vsvs RollRoll
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BPM AdvantagesBPM Advantages

nn Low cost Low cost –– simple designsimple design
nn Tunable energy range with foil selectionTunable energy range with foil selection
nn Typical foils Ti, Typical foils Ti, CrCr, Fe, Ni, Co, Cu, Fe, Ni, Co, Cu

nn BPM gives direction for feedback BPM gives direction for feedback 
nn CenterCenter--ofof--mass detection mass detection 
nn Operates over a wide >5mm rangeOperates over a wide >5mm range

BPM AdvantagesBPM Advantages

nn Low foil absorption Low foil absorption –– no need to remove itno need to remove it
nn High current output (Cr 0.42High current output (Cr 0.42µA at 12keV)µA at 12keV)
nn Not dependent upon gas flowNot dependent upon gas flow

nn Fast response timeFast response time
nn Large dynamic rangeLarge dynamic range
nn Small device footprintSmall device footprint
nn Vacuum compatibleVacuum compatible
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What to watch out forWhat to watch out for
0.5µm thick Foils:0.5µm thick Foils:
nn Differential pressure will break foilDifferential pressure will break foil
nn Rippled foils lead to positioning errorsRippled foils lead to positioning errors
nn Carbon buildCarbon build--up may occur over time  up may occur over time  
nn KaptonKapton backed foils respond with different backed foils respond with different 

energy dependenceenergy dependence

Diodes:  Diodes:  Sensitive to light from ion gaugesSensitive to light from ion gauges

Errors Introduced by Foil RipplesErrors Introduced by Foil Ripples

-100

-50

0

50

100

-0.4 -0.2 0 0.2 0.4Li
ne

ar
 F

it 
m

in
us

 M
ea

su
re

d 
P

os
iti

on
 (

m
ic

ro
ns

)

Horizontal Position (mm)



9

Tune with WaterTune with Water--Cooled ID 1Cooled ID 1stst

CrystalCrystal
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BPM UsesBPM Uses
nn Tuning feedbackTuning feedback
nn Horizontal positioning Horizontal positioning ----22ndnd crystal twist crystal twist 
nn Measure angles with two devices Measure angles with two devices 
nn Energy sensitive operations with two devices Energy sensitive operations with two devices 

requires both have the same type foilrequires both have the same type foil

nn Timing operationsTiming operations
nn Intensity monitoring after slitsIntensity monitoring after slits

Ion chamber Ion chamber vsvs Diode Diode 
TopTop--up Injectionup Injection
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19BM 219BM 2ndnd Crystal AssemblyCrystal Assembly

Tune - Twist Motors

8keV Tune Calibration8keV Tune Calibration
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Horizontal Position Horizontal Position vsvs TwistTwist
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Horizontal Position Horizontal Position vsvs TwistTwist
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Horizontal Position Horizontal Position vsvs TwistTwist
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Horizontal Position Horizontal Position vsvs TwistTwist
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BPM ImprovementsBPM Improvements

nn Separate foil from diode arraySeparate foil from diode array
nn Multiple foil selector with open slotMultiple foil selector with open slot
nn Large aperture diode array for BM opsLarge aperture diode array for BM ops
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Foils on Pneumatic Actuator; Diodes on Foils on Pneumatic Actuator; Diodes on 
Separate TranslatorSeparate Translator

Pneumatic Actuator Micrometer 
Feedthrough


